ABSTRACT: Ethanolic extract of the root of Typha angustata was evaluated for antioxidant, analgesic and cytotoxic activities. T. angustata extract exhibited DPPH free radical scavenging activity with IC 50 value of 124.96 ± 0.93 µg/ml. The total phenolic and tannin content were found to be 596.73 ± 1 mg GAE/100 g and 319.68 ± 64 mg GAE/100 g of dried plant material, respectively. Analgesic activity was determined using acetic acid induced writhing inhibition in mice model. The root extract, at doses of 250 mg/kg and 500 mg/kg body weight, showed inhibition of writhing reflex by 33.55% (p < 0.01) and 56.78% (p<0.001), respectively. Cytotoxicity of the extract was measured by brine shrimp lethality bioassay where the LC 50 against brine shrimp nauplii was found to be 41.54µg/ml.
INTRODUCTION
Typha angustata, locally known as 'Kaaba' 1 , is called Lesser Indian Reed mace from Typhaceae family. It is a perennial plant found throughout India and has been reported in many Indian, Chinese and Turkey literatures. 2, 3 The plant is used for treatment of wounds, boils, ulcers, bleeding piles, [2] [3] [4] calculi, dysuria, leprosy, inflammation, 4-6 eczema 7 and as astringent and antiseptic. 8 Free radicals are responsible for destruction of protein, as well as lipid and DNA by oxidative process during aerobic metabolism in the biological system 9 leading to many degenerative and chronic diseases including carcinogenesis, atherosclerosis, ischemic cardiac disease, diabetes mellitus, immunocompromised and neurodegenerative diseases etc. 10 Antioxidants protect human body against free radicals by scavenging them. 11 Brine shrimp lethality bioassay is considered as useful tool for preliminary assessment of toxicity and it has been used for the detection of fungal toxins, plant extract toxicity, heavy metals' toxicity, cyanobacteria toxins, pesticides etc.
12
Analgesic agents retard or eliminate algesia or pain by acting on the sensory nervous system without significantly altering consciousness. Synthetic drugs (NSAIDs) cause multiple unwanted effects including gastrointestinal discomfort, ulcers, bleeding etc. There are very few reports that describe the scientific justification supporting the traditional use of T. angustata root. That is why the present study was undertaken in the investigation of the antioxidant, analgesic and cytotoxic activities of the root extract of T. angustata plant using in-vitro and in-vivo models.
MATERIALS AND METHODS
Plant material. T. angustata (Typhaceae) roots were collected from Barisal, Bangladesh on November, 2012 and was identified by the experts of Bangladesh National Herbarium, Mirpur, Dhaka (voucher specimen no. DACB 38719).
Extract preparation. The plant roots were properly washed with fresh water to eliminate filthy materials and were shade dried for 3 weeks to obtain consistent weight. About 300g of powered material was soaked in ethanol and 4.81g crude extract was obtained from it and % of yield found was 1.6% w/w of dried plant material.
Chemicals.
1, 1-diphenyl-2-picrylhydrazyl (DPPH), gallic acid (GA), ascorbic acid (AA), DMSO, diclofenac sodium, tween-80 was purchased from Sigma Chemical Co. (St. Louis, MO, USA); Folin-Ciocalteu's phenol reagent and sodium carbonate were obtained from Merck (Damstadt, Germany).
Phytochemical screening. Standard qualitative procedures were followed to identify the chemical constituents of T. angustata using standard protocols.
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DPPH free radical scavenging assay. Antioxidant activity was determined following DPPH free radical scavenging activity of the extract using the method of Liyana-Pathiranan & Shahidi. Where, Abs control is the absorbance of DPPH radical + methanol; Abs sample is the absorbance of DPPH radical + sample extract/standard. Determination of total phenolics. Determination of total phenolics was performed by the modified Folin-Ciocalteu method. 15 Gallic acid solution (20-100mg/l) was used for standard calibration curve and total phenolic content was expressed as gallic acid equivalent per gram of dried plant extract.
Determination of total tannins. Determination of total tannin content of the extract was done by Folin-Ciocalteu reagent that is described by Marinova et al. 15 Gallic acid (15.7-500mg/l) was used for standard calibration curve and total tannin content was expressed as mg/g gallic acid equivalent.
Acetic acid-induced writhing method. Analgesic activity was evaluated using acetic acid induced writhing method in mice, with slight modification. 16 In this method, intra-peritoneal administration of acetic acid was performed on the experimental animals to create pain sensation. Diclofenac sodium was used in the present study as positive control. Oral administration of the plant extract was performed in two different doses (100 and 200 mg/kg body weight) to the Swiss Albino mice after an overnight fasting. Test samples and vehicle were administered orally 30 minutes prior to intraperitoneal administration of 0.7% v/v acetic acid solution (0.1ml/10g) but diclofenac sodium was administered 15 minutes before acetic acid injection. Then the animals were put on an observation table. Each mouse of all groups were observed separately for counting the number of writhing they made in 15 minutes commencing just 5 minutes after the intraperitoneal administration of acetic acid solution. The number of writhes in each treated group was compared to that of a control group.
Brine shrimp lethality bioassay. Brine-shrimp lethality bioassay was followed to assess cytotoxic activity of T. angustata which is described by McLaughlin et al. 17, 18 Vincristine sulphate was used as positive control at the concentrations of 5, 2.5, 1.25, 0.625 and 0.325 µg/ml. After an incubation period of 24h at room temperature, the number of viable naupliis was counted using a magnifying glass. The LC 50 values were determined with the help of Probit Analysis Chart using computer software "LdP line software".
Statistical analysis.
All analyses were carried out in two replications. ± SEM was used to present data. For each experimental parameter estimation, the significance level was determined using correlation and regression analysis and the t-tests (p<0.001). A free R-software version: 2.15.1 (http://www.rproject.org/) and Microsoft Excel 2010 also aided statistical and graphical evaluations as well.
RESULTS AND DISCUSSION

Phytochemical
screening: Phytochemical screening of T. angustata showed the presence of reducing sugar, tannins, glycosides, saponins, flavonoid and steroid (Table 1) . However alkaloids and gums were not detected. Pawar et al. 19 worked with the methanolic extract of leaves of T. angustata and reported the presence of tannins, glycosides, saponins, flavonoid, steroid and alkaloid.
Anti-oxidant activity: Although T. angustata leaf extract possesses anti-oxidant activity, 19 to the best of our knowledge, there is no report about the antioxidant activity of T. angustata root. Here, we found that the ethanolic root extract possesses antioxidant activity. DPPH free radical scavenging assay on ethanolic extract of T. angustata root showed IC 50 (inhibitory conc. 50%) value 124.96 ± 0.93 µg/ml. Whereas, standard ascorbic acid showed IC 50 value of 6.67 ± 0.08 µg/ml (Figure 1 ). Gallic acid calibration curve was used to determine total phenolic and total tannin content of T. angustata (Figure 2a and 2b) . Total phenolic and total tannin content were 596.73 ± 1 mg GAE/100 g and 319.68 ± 64 mg GAE/100 g of dried plant material, respectively. Analgesic activity: In the present study the ethanolic extract of T. angustata root showed analgesic activity by presenting writhing inhibition 33.55% (p< 0.01) and 56.78% (p<0.001) at 250 mg/kg and 500 mg/kg doses, respectively. The extract showed analgesic activity in a dose dependent manner whereas, diclofenac-Na (25 mg/kg), the positive control, showed 76.13% writhing inhibition ( Table 2 ). The obtained results are in agreement with the previous study done by Pawar et al. 19 where methanolic extract of leaves of T. angustata was found to have analgesic activity. Cytotoxicity by brine shrimp lethality bioassay: The root extract of T. angustata and the positive control vincristine sulphate caused the nauplii death and the percentage mortality of the nauplii caused by them is presented in table 3. Probit analysis software (LdP Line software, USA) was used to determine LD 50 for both sample and positive control and the LD 50 was found to be 41.54 µg/mL for root extract whereas, vincristine sulfate showed 0.72 µg/mL (Figure 3 The results of our investigation demonstrated that ethanolic extract of T. angustata possesses antioxidant, analgesic and cytotoxic activities indicating the presence of pharmacologically active compounds in the crude root extract. These findings constitute the scientific basis of the traditional uses of the plant. Further studies are needed to confirm the activities, isolate the active compounds and explain the probable mechanisms related to these possible pharmacological effects.
